Purified scatter factor stimulates epithelial and vascular endothelial cell migration.
Fibroblasts and smooth muscle cells release a protein activity which causes epithelial sheets to "scatter" into isolated cells. Purification of scatter factor (SF) activity from ras-transformed 3T3 cells was reported recently. We purified ras-3T3 SF by a slightly different method with essentially similar findings. Purified factor showed a single band at 77 +/- 3 kDa on sodium dodecyl sulfate-polyacrylamide gel electrophoresis under nonreducing conditions. Scatter activity was eluted from gel slices at this molecular size. Reduction with mercaptoethanol caused the loss of activity and the appearance of two bands (58 and 31 kDa). We report the amino acid composition of ras-3T3 SF and sequences of several tryptic peptides. These sequences were not similar to the known proteins in the Protein Database. We have shown previously that partially purified ras-3T3 scatter activity stimulates migration of epithelial and vascular endothelial cells in a new migration assay utilizing microcarrier beads. We now demonstrate that the same purified ras-3T3 protein scatters epithelial cells and stimulates epithelial and endothelial migration in microcarrier bead and Boyden chamber assays. Partially purified human smooth muscle scatter activity shares these activities, but the protein(s) responsible has not been isolated. Migration-stimulating activity was maximal at ras-3T3 protein concentrations less than 10 ng/ml (0.13 nM). ras-3T3 SF had no collagenolytic activity and did not stimulate DNA synthesis in fibroblast growth factor-responsive human melanocytes. ras-3T3 SF appears to be a new protein which regulates endothelial and epithelial mobility; and, therefore, it may be involved in vascular repair and wound healing.